of Environmental Policy the Member States contained in the Resolution of the Sejm of the Republic of Poland of 22 May 2009 [2] . They indirectly influenced for change, providing all inhabitants with the obligation of the receipt for municipal waste.
The communes, as owners of waste under the provisions of the Act of September 13, 1996 , on maintaining cleanliness and order in communes [3] , from the half of 2013 were obliged for the implementation of waste management, including the establishment of selectively waste collection in achieving the required levels of recovery and recycling them for the benefit of the reduction of quantity of the assembled waste [4] . This determined the hierarchy of waste treatment, including preventing their formation after disposal. This hierarchy is to optimise the management of solid waste from a variety of sectors, including household waste [5] . The need to reduce the quantity of generated waste, and at the same time increasing the levels of recovery, require leading at the commune level separate collection, which should include the receipt of the basic fraction of waste such as paper, metal, glass and plastics, multimaterial and biodegradable waste, including waste biodegradable packaging.
Introduced in recent years, changes to the Act of 27 April 2001 on waste [6] , contributed to the repeal of the requirement to develop waste management plans at the level of county and at the commune level. The waste management plan at the voivodeship level includes the duties of the communes with regard to municipal waste management. It should be noted that the change was a consequence of the non-accelerating of the development and adoption of plans at the commune level [7] .
A comparison system of waste management in the various settlement units at the local level, should favor an improvement in the efficiency of their implementation. An important remains solutions of your problems with the planning and selection of the structure of the waste management system, which is a multistep process consisting in identifying the differences and elements of common variant solutions, in selecting the most beneficial solutions, in choosing the most advantageous of solutions [8] , for reaching expected levels of recovery and waste recycling.
Material and Methods
The aim of such work was a comparative analysis of the efficiency of waste commune systems in two selected local government units in Małopolska. The research in the period 2007-2010 has been included of the Łapanów and Trzciana communes in terms of quantity and quality of collected non -selectively and selectively municipal waste, including paper and cardboard, glass, plastics and metal.
The study was based on obtained data from two communes, including statistics and observations. A comparative analysis had been carried out taking into account the results of the waste accumulation, disposal systems, the number of inhabitants and the surface of the mentioned communes.
Characteristics of the Study Communes
The studied units located in close proximity to Bochnia County, that belong to the typical agricultural production. The Łapanów commune covers an area of 7170 ha and Trzciana covers an area of 4409 ha. In the first commune participation of persons using the water supply system took out 68.4 %, from the sewage system 23.1 %, and gas network of 68.1 %. In the second commune these shares amounted appropriately 0 %, 5.9 % and 77.5 %. The area of the first commune is singled out of the Special Area of Conservation of the Natura 2000 site -Tarnawka covers an area of 139.95 ha, but in second one Nature Reserve "Kamionna" covers an area of 64 ha [9] . There is the Major Groundwater Reservoirs no 442 "Stradomka Valley" on the area of studied units. Moreover, it is characterized by a varied relief and significant landscape values. Belonging mainly to individuals, single buildings with living quarters prevailed in local government units.
Results of Investigation
The studied results were included in tables (Tables  1-3) , as well as in the graphic form (Figs 1-6 ).
The average number of inhabitants in the period 2007-2010 in the Łapanów commune was higher about 2322 people relative to the taken note average in Trzciana commune (tab.1). In the communes, generally an increase in the number of inhabitants can be recorded, on average, 131 people.
Receipt of collected non-selectively waste at the first mentioned commune was ensured by four operators. This waste was put in plastic bags and containers for capacity 120 dm 3 like municipal waste produced in the infrastructure facilities with the exception of cemeteries, where containers were being used of 6.5 m . Waste produced by business entities was also put into bags and containers.
The selective waste collection on this area was conducted by two export companies. Selectively gathering waste which was produced in households and in educational institutions used colored bags (capacity of 120 dm 3 ). Moreover the containers of the type «bell» the capacity of 2.2 m 3 were located in the neighborhood of the educational institutions, gathering waste paper, glass and plastics. The assembled non-selective municipal waste was divested 1 time in the month in the period NovemberMarch, and in the other period 2 times in the month. 1 time within a month there were collected selectively fractions.
Produced in the households waste in the commune of smaller size was collected by one carrier which previously was being put in the bags. Similarly, produced municipal waste in the facilities and infrastructures by established entities were placed in bags. Moreover exchangeable containers were being used. In the second commune by export company carried out the receipt of selectively collected waste. For selective collection, waste in households and in educational establishments used colorful bags.
The collected non-selectively and selectively waste were disposed of at least 1 time in the month. In the area of communes being the subject of the research generally it is possible to distinguish the following systems of municipal waste collection: -non-selective waste collection -selective waste collection for the raw material recycling.
In both communes unexchangeable containers and bags were a dominating solution serving the accumulation of waste. Exchangeable containers were applicable only in case of objects of the infrastructure and business entities. Generally the manner of the waste disposal can be carried out by system the unexchangeable and exchangeable containers, including the swapping of them [10] . More often, because the 2-times per month were divested mixed waste from the commune of greater area. Moreover, 1 time per month was divested waste from both communes collected selectively waste, as well as non-selectively one with the commune with a fewer population. This have an impact on many factors: the number of inhabitants, the degree of urbanization, the degree of equipment in the technical infrastructure (water supply, sewage, heating) [12] .The first mentioned government unit distinguished over 3.5 -times advantage of the amount of gathered waste in relation to the second analysed unit, in which the fall in the amount of collected waste. Observed over a period of 4 years an increase of the quantity of assembled waste in commune amounted to 170.6 Mg. In the second mentioned commune this quantity ranged from 65.7 to 99.7 Mg, on an average of 25.2 Mg. The largest mass of sorted waste was declared in this commune in 2007, and smallest in the last analysed year. The decrease in quantity of selectively collected waste amounted to 33.9 Mg. Fig. 2 shows the increase of quantity of selectively collected waste in the chosen communes. The total amount of selectively collected waste in the mentioned municipalities ranged from 335.1 to 562.12 Mg. The change in quantity of collected "at source" of waste paper and cardboard, glass, plastic and metals in the studied communes shows growth in the years 2007-2010 on an average of 427 Mg .
Figs 3 and 4 show share fractions of selectively collected waste in the Łapanów commune and in the Trzciana commune. The largest 73 % share of the mass of selectively gathered waste fell to waste of metal, and lowest of 3 % to waste of paper and cardboard. In the case of metals the level of recovery considerably exceeded the appointed level of 5% in the Waste Management Plan of Małopolska Voivodship [13] . In the second commune a receipt of waste paper and cardboard wasn't recorded. According to Kubonia [14] paper and cardboard packaging in most households are sent to incineration, which reduces the level of their recovery. The highest 72% participation of selectively waste collected in the second of the commune analyzed fell to glass and 15% fell to plastics while the lowest 13 % to metal. This reflects the national trend, in which all but a significant recovery of plastic it was also an increase in participation of the collected glass [7] . A similar level of recovery of plastics were recorded in Malaysia[15], [16] . In contrast, the studies conducted in the United Kingdom have shown significantly lower proportion of metal and glass in the composition of the waste [17] . More than four-times the advantage of selectively collected waste fell to the first commune. For the benefit affects of the larger quantity of collected waste metal about -982.1 Mg, glass about 65.7 Mg and plastics -11.6 Mg. Glass as a material has a very good properties (stable, effective, and reuse and recycling of materials, made from inorganic materials, so there is no negative impact on the environment, cheap raw materials) [18] . Table 3 of processing waste from separate collection in Norway amounted to an average of 68% [19] and in Turkey less than 5% [20] . . According to Indris et al. [21] and Żygadło [22] indicators of waste accumulation subject to fluctuations and depend on the level of consumption societies and also of the waste collection system, in a given area. 
Conclusions
On the basis of the conducted comparative analysis of municipal waste management, it is possible to express the following conclusions: -the first mention of the commune is distinguished by its greater surface area and number of inhabitants -in relation to the second of the studied unit in first the receipt of municipal waste per month took place in the scale of the month 2 -times more often, 3. , -within a period of 4 years indicated a favorable trend decline in the quantities supplied to disposal waste on an average of 49 Mg -a variable quantity of selectively collected recyclable materials has been shown an increasing trend on an average of 427 Mg, -the conducted recovery of waste caused limitation, the quantity of deposited waste on an average of 32 %, with an upward trend in Łapanów commune, -the largest mass of gathered and passed to disposal waste and the highest values of indicators were achieved in the commune about larger analyzed parameters in 2009 in spite of a significant increase of the number of inhabitants in 2010, -introduced system changes in the waste management on the commune rank should support increasing the recovery of collected waste "at the source" in the coming years, including reaching required levels of recovery and waste recycling, including commune of a smaller area and population.
